Isolation from genomic DNA of sequences binding specific regulatory proteins by the acceleration of protein electrophoretic mobility upon DNA binding.
We report an efficient and flexible in vitro method for the isolation of genomic DNA sequences that are the binding targets of a given DNA binding protein. This method takes advantage of the fact that binding of a protein to a DNA molecule generally increases the rate of migration of the protein in nondenaturing gel electrophoresis. By the use of a radioactively labeled DNA-binding protein and nonradioactive DNA coupled with PCR amplification from gel slices, we show that specific binding sites can be isolated from Escherichia coli genomic DNA. We have applied this method to isolate a binding site for FadR, a global regulator of fatty acid metabolism in E. coli. We have also isolated a second binding site for BirA, the biotin operon repressor/biotin ligase, from the E. coli genome that has a very low binding efficiency compared with the bio operator region.